In this paper we generate a bitopological space from the old one by using the notion of a grill and study the relation between these spaces. Given a bitopological space (X, τ 1 , τ 2 ) (bts, for short) and a grill G on X,
Introduction
The idea of a grill on a topological space was first introduced by Choquet [4] in 1947. It is observed that from literature that the concept of grills is a powerful supporting tool, like nets and filters, in dealing with many a topological concept quite effectively. For instance proximity spaces, closure spaces and the theory of compactifications and similar other extensions problems are seen to have been tackled excellently by sheer use of grills (see [3, 2, 12, 14] for details). In this paper, given a bts (X, τ 1 , τ 2 ) and its associated supra topological space (X, τ 12 ) [6] . Also, let G be a grill on a space X, we introduce a new local function, Φ 12 : P (X) −→ P (X) and show that Φ 12 (A) = Φ 1 (A) ∩ Φ 2 (A). By making use of this function, we generate a family τ * 12 which is a supra topology and may be not a topology in general. The family τ * 12 is finer than τ 1 , τ 2 and τ 12 . The properties of the operator Φ 12 have obtained. Also, we investigate the relations between τ 1 , τ 2 and τ 12 . We show that the operator cl * 12 (A) = A ∪ Φ 12 (A) is a supra closure operator and this operator induces the family τ * 12 . This paper contains 5 sections. Section 2 is a Preliminary section. Section 3 concerns with the notion of the local function Φ 12 and some of its properties. Section 4 devoted to more properties of the bts's and its relation with the grill. In section 5, the suitability between the family τ 12 and the grill G have obtained. Finally, some topological concepts related to such notion have given.
In what follows, by a space X, we shall mean a bts (X, τ 1 , τ 2 ) (τ i − cl or A i )
and (τ i − int or A io ), i = 1, 2, respectively, denote the τ i -closure and τ i -interior of A in X. Also, the power set of X will be denoted by P (X) and A or X \ A will stand for the complement of A . A collection G of a nonempty subsets of a space X is called a grill [14] on X, if it satisfies the following conditions:
2.
A ∈ G and A ⊆ B ⇒ B ∈ G, and
For any x ∈ X, we shall let τ i (x) (resp. τ 12 (x)) to denote the collection of all τ i (τ 12 -) open nbd of x, i = 1, 2.
For any grill G on X and any
A ⊆ X if A ∈ G, then Φ(A) = ∅.
Proposition 2.2. Let (X, τ ) be a topological space and G be a grill on X.
Then for all A, B ⊆ X,
If G is a grill on X. Define a mapping cl 
where for any A ⊆ X, cl
Theorem 2.2.
1. If G 1 and G 2 are two grills on a space X with
If G is a grill on a space X and B ∈ G, then B is closed in (X, τ G ).

For any subset A of a apace X and any grill
Definition 2.3. [9] . A bts is a triple (X, τ 1 , τ 2 ) where τ 1 and τ 2 are arbitrary topologies on X.
Note that the notion of P.open sets as well as P.closed sets has studied in [7, 6] 
is a supra topology on X and (X, τ 12 ) is the supra topological space associated to the bts (X, τ 1 , τ 2 ).
Definition 2.6. [8] . An operator C : P (X) −→ P (X) is a supra closure closure operator if it satisfies the following conditions for all A, B ⊆ X.
Proposition 2.4. [7, 6] . Let (X, τ 1 , τ 2 ) be a bts. The operator cl 12 :
Proposition 2.5. [6] . Let (X, τ 1 , τ 2 ) be a bts. The operator int 12 :
Now, we prove the following two proposition. Proposition 2.6. Let (X, τ 1 , τ 2 ) be a bts and A ⊆ X. Then
2. cl 12 (A) = X\int 12 (X\A). 12 (A) = X\cl 12 (X\A).
int
A is P.open
⇔ A = int 12 (A). 5. A is P.closed ⇔ A = cl 12 (A).
Proof.
Part (1) follows by definition of τ 12 . we prove the parts 2 and 4. The proof of the others are similar.
, which is also a contradiction.
In both cases we have a contradiction.
Bitopological spaces and the operator Φ 12
In this section, we consider (X, τ 1 , τ 2 ) as a bts, and (X, τ 12 ) its associated supra topological space and G be a grill on X.
(ii) If G 1 and G 2 are two grills on X with 
Proof. It follows from the definition of the local function
Φ 12 . Proposition 3.2. Let (X, τ 1 , τ 2 ) be a bts and G be a grill on X. Then for all A, B ⊆ X (i) Φ 12 (A ∪ B) ⊇ Φ 12 (A) ∪ Φ 12 (B), (ii) Φ 12 (Φ 12 (A)) ⊆ Φ 12 (A) = cl 12 (Φ 12 (A)) ⊆ cl 12 (A).
Proof. (i) Since
Lemma 3.1. Let (X, τ 1 , τ 2 ) be a bts and G be a grill on X. Let Φ 12 : P (X) → P (X) be a local function. Then 
(by using the properties of
If G is a grill on a space (X, τ 1 , τ 2 ). Define a mapping cl * 
Note that the above Theorem means that we can established the same supra topology from a bts (X, τ 1 , τ 2 ) by using two equivalent methods. The first follows from the local function Φ 12 and the other by using the closure operators cl * 1 , cl * 2 induced by the local functions Φ 1 , Φ 2 . Theorem 3.4. Let (X, τ 1 , τ 2 ) be a bts, G be a grill on X. Let (X, τ 1 * , τ 2 * ) be a bts induced by G and the local functions Φ 1 and Φ 2 . Then 
.
(c) For any subset A of a space X and any grill
G on X, Φ 12 (A) is P.closed in (X, τ * 1 , τ * 2 ) or it is τ * 12 -closed. Proof. (a) Let U ∈ τ * 12 (G 2 ). Then X\U = τ * 12 (G 2 ) − cl(X\U) = X\U ∪ Φ G 2 12 (X\U) ⇒ Φ G 2 12 (X\U) ⊆ X\U ⇒ Φ G 1 12 (X\U) ⊆ Φ G 2 12 (X\U) ⊆ X\U (by Proposition 3.1 (ii) ) ⇒ X\U = X\U ∪ Φ G 1 12 (X\U) = τ * 12 (G 1 ) − cl(X\U) ⇒ U ∈ τ * 12 (G 1 ), i.e. τ * 12 (G 2 ) ⊆ τ * 12 (G 1 ). (b) By Proposition 3.1(iii), B ∈ G ⇒ Φ 12 (B) = φ ⇒ cl * 12 (B) = B ⇒ B is a τ * 12 -closed or P.closed in (X, τ * 1 , τ * 2 ). Another proof, let B ∈ G. Then B is τ * 1 -closed and τ * 2 -closed. So, Φ 1 (B) ⊆ B and Φ 2 (B) ⊆ B ⇒ Φ 12 (B) = Φ 1 (B) ∩ Φ 2 (B) ⊆ B ⇒ Φ 12 (B) ⊆ B. Hence B = B ∪ Φ 12 (B) = cl * 12 (B) ⇒ B is P.closed in (X, τ * 1 , τ * 2 ). (c) Since cl * 12 (Φ 12 (A)) = Φ 12 (A)∪Φ 12 (Φ 12 (A)) ⇒ cl * 12 (Φ 12 (A)) = Φ 12 (A)( since Φ 12 (Φ 12 (A)) ⊆ Φ 12 (A)) ⇒ τ * 12 − cl(Φ 12 (A)) = Φ 12 (A) ⇒ Φ 12 (A) is a τ * 12 -closed or P.closed in (X, τ * 1 , τ * 2 ).
More properties on bts's and grills
Theorem 4.1. Let (X, τ 1 , τ 2 ) be a bts and G be a grill on X. Then
is an open base for τ *
.
Proof. Let U ∈ τ * 12 and x ∈ U. Then X\U is P -closed set so that cl * 12 (X\U) = X\U and hence,
Note 
Proof.
In case U = ∅, we obviously have
The following example shows that if τ 12 is not a topology on X, then the
Since τ * 12 is finer than τ 12 , then cl * 
Supra toplogy suitable for a grill
In this section we shall consider grills satisfying a certain condition and this will make the grills suitable and compatible vis-a-vis the topology of the space. We now give some characterization of the notion of the suitable. 
A ⊆ X and
Proof. 
For any
A ⊆ X, A ∩ Φ 12 (A) = ∅ ⇒ Φ 12 (A) = ∅.
A ⊆ X, Φ 12 (A \ Φ 12 (A)) = ∅ 3. For any A ⊆ X, Φ 12 (A ∩ Φ 12 (A)) = Φ 12 (A) Proof. (1) ⇒ (2) It follows by noting that (A \ Φ 12 (A)) ∩ Φ 12 (A \ Φ 12 (A)) = ∅, ∀A ⊆ X.(see Theorem 5.1) (2) ⇒ (3)A = (A \ (A ∩ Φ 12 (A))) ∪ (A ∩ Φ 12 (A)) ⇒ Φ 12 (A) = Φ 12 (A \ (A ∩ Φ 12 (A))) ∪ Φ 12 (A ∩ Φ 12 (A)) ⇒ Φ 12 (A) = Φ 12 (A \ Φ 12 (A)) ∪ Φ 12 (A ∩ Φ 12 (A)) ⇒ Φ 12 (A) = Φ 12 (A ∩ Φ 12 (A))(by(2)).
